Electrophysiologic properties of lidocaine, cocaine, and n-3 fatty-acids block of cardiac Na+ channels.
Lidocaine and cocaine, two local anesthetics, and n-3 polyunsaturated fatty acids in fish oils, inhibit the voltage-gated Na(+) channels of cardiomyocytes. This inhibition by lidocaine and n-3 fish oil is associated with antiarrhythmic effects, whereas with cocaine lethal arrhythmias may occur. These electrophysiologic studies show that at the concentrations tested, the n-3 fish oil fatty acids and lidocaine share three actions on I(Na): a potent inhibition of I(Na); a strong voltage-dependence of this inhibition; and a large shift of the steady-state inactivation to hyperpolarized potentials. By contrast cocaine shares only the potent inhibition of I(Na). The voltage-dependence of the inhibition is much decreased with cocaine, which produces only a very small leftward shift of the voltage-dependence of inactivation. The large leftward shift of the steady-state inactivation seems very important in the prevention of fatal arrhythmias by the n-3 fatty acids. Thus, we suggest that it is lack of this effect by cocaine, which is one factor, that eliminates its ability to prevent fatal cardiac arrhythmias. Further we report that in cultured neonatal rat cardiomyocytes n-3 fish oil fatty acids terminate the tachycardia induced by the alpha(1) adrenergic agonist, phenylephrine, whereas cocaine accelerates the tachycardia and causes bouts of tachyarrhythmias.